INTRODUCTION {#sec1-1}
============

Colorectal cancer is the third most common cancer in America and the second leading cause of cancer death.\[[@ref1]\] It is estimated 30%--40% of colorectal cancers arise from the rectum.\[[@ref2]\] The prognosis of rectal cancer is strongly dependent on the stage (tumor + nodes) at the time of initial presentation.\[[@ref3]\] Several imaging modalities have been studied in the initial staging of rectal cancer including endoscopic ultrasound (EUS). The accuracy of EUS in T staging rectal cancer has shown to range from 74% to 94%, compared to magnetic resonance imaging (MRI) (75%--85%) and computed tomography (CT) (65%--75%).\[[@ref4][@ref5][@ref6][@ref7][@ref8][@ref9]\] The accuracy of EUS for N staging has been less precise ranging from 63% to 86% and has been shown to be not significantly different from MRI and CT.\[[@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10]\]

Sensitivity of advanced lesions using EUS has been found to be higher than in early T stage (T1 87.8%, T2 80.5%, T3 96.4%, T4 95.4%).\[[@ref11]\] EUS sensitivity when compared to MRI and CT has been found to be similar in T1 and T2 tumors but significantly higher in T3 tumors.\[[@ref12]\] EUS specificity when compared to MRI has been shown to be higher in T1 and T2 tumors (86% *vs*. 69%).\[[@ref12]\]

Low anterior resection (LAR) with total mesorectal excision (TME) after chemoradiation with or without sphincter preservation is the standard surgical approach for advanced rectal cancer, whereas local excision (LE) such as transanal endoscopic microsurgery (TEM) is reserved for small, highly selected rectal cancers (T1N0). LE has been shown to have adequate oncologic outcomes for patients with T1 tumors with most comparisons to TME showing no difference in local recurrence or 5 years survival.\[[@ref13][@ref14]\] However, LE of T2 tumors has shown to have a higher risk of local recurrence when compared to TME.\[[@ref14]\] According to the practice parameters of the American Society of Colon and Rectal Surgeons, T1 tumors \<3 cm in diameter and occupying less than a third of the circumference of the bowel lumen can be considered for LE.\[[@ref15]\] Patients with T2 tumors are recommended to undergo LAR.\[[@ref16]\]

We sought to identify staging agreement of early rectal ultrasound (RUS)-staged rectal adenocarcinoma with surgical pathology and determine how this impacts management of early rectal cancer (T1--T2) at our institution.

METHODS {#sec1-2}
=======

Patients were identified through an institutional review board approved endoscopic database that included all individuals undergoing RUS from November 2002 to November 2013 at our institution. A retrospective chart review was performed to identify procedure indication, RUS staging, surgical management, postoperative surgical pathology, and patient outcomes. There were four endosonographers at our institution performing RUS, and all completed a fellowship in advanced endoscopy. A radial echoendoscope (Olympus Radial GF-UE160, Olympus of America, Center Valley, PA) was used. Patients who underwent RUS received an oral preparation, and conscious sedation was used. Tumor stage was classified using the American Joint Commission on Cancer TNM staging system.\[[@ref17]\] Inclusion criteria were patients undergoing RUS for suspicion of rectal polyp, mass, cancer, or ulcer. Exclusion criteria included those who underwent RUS for restaging of disease and evaluation of recurrence. Descriptive analysis was performed, and statistical differences between two groups were assessed using the log-rank test.

RESULTS {#sec1-3}
=======

Between November 2002 and November 2013, there were 693 RUS examinations performed at our institution \[[Table 1](#T1){ref-type="table"}\]. 443 examinations were performed for the evaluation of rectal polyp, polypectomy site, mass, or ulcer \[[Figure 1](#F1){ref-type="fig"}\]. 282 (41%) RUS examinations were performed for a new diagnosis of rectal adenocarcinoma. Approximately, 10% of all rectal cancers in our study were staged as either uT1N0 \[Figure [2a](#F2){ref-type="fig"} and [2b](#F2){ref-type="fig"}\] or uT2N0 \[Figure [2c](#F2){ref-type="fig"} and [2d](#F2){ref-type="fig"}\] using RUS \[[Figure 1](#F1){ref-type="fig"}\]. There were 33 uT1N0 and 15 uT2N0 lesions identified by RUS. However, surgical and postoperative histological data were only available for 20 uT1N0 and 9 uT2N0 examinations. There were only one T1N1 and four T2N1 lesions in our study that we did have postoperative data for, however, were excluded from our study given positive node status. The mean distance from the anal verge was 5.9 cm and 7.9 cm for pT1N0 and pT2N0 cancers, respectively \[[Table 2](#T2){ref-type="table"}\]. RUS agreement with pathology was 95% for T1N0 and 33% for T2N0 cancers \[[Table 3](#T3){ref-type="table"}\]. Surgical stage for the sole patient with staging disagreement with uT1N0 cancer was pT2N0. Surgical stage for all patients with staging disagreement with uT2N0 cancer was pT1N0. There was significantly greater staging agreement for T1N0 lesions than T2N0 cancers (*P* = 0.002). None of the T1N0 lesions identified by RUS had nodal involvement on surgical pathology.

###### 

Indications for rectal ultrasound

![](EUS-7-191-g001)

![Data selection for rectal adenocarcinoma. \*13 T1N0 and 6 T2N0 cancers were excluded from data analysis due to lack of available postoperative histological and surgical data](EUS-7-191-g002){#F1}

![Endoscopic and rectal ultrasound appearance of T1N0 and T2N0 cancer. (a) T1 N0 cancer endoscopic appearance. (b) T1 N0 rectal ultrasound staging demonstrating submucosal invasion. (c) T2 N0 cancer endoscopic appearance. (d) T2 N0 rectal ultrasound staging with invasion in the muscularis propria](EUS-7-191-g003){#F2}

###### 

Baseline characteristics of T1N0 and T2N0 cancers
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###### 

Surgical outcomes for T1N0 and T2N0 cancers
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Surgical data for T1N0 and T2N0 cancers are also depicted in [Table 3](#T3){ref-type="table"} with 60% undergoing transanal excision (TAE) for uT1N0 lesion and one patient for uT2N0 cancer. Nearly 15% underwent TEM for uT1N0 cancers where was only one patient underwent TEM for uT2N0 cancer. 15% of uT1N0 cancers and 78% of uT2N0 cancers were treated with LAR, respectively. The reasons for two patients undergoing TAE and TEM for RUS staged T2N0 cancer instead of LAR were secondary to age and comorbidities as well patient preference to avoid LAR. This approach is not standard of care for T2N0 lesions. None of the T2 lesions identified on RUS had positive nodes postoperatively.

Mean follow-up for uT1N0 and uT2N0 cancer were 46.6 and 44.2 months, respectively \[[Table 4](#T4){ref-type="table"}\]. There were six and three deaths in the uT1N0 and uT2N0 cancer group, respectively during follow-up. One patient had a recurrence in the uT1N0 group and two in the uT2N0 group. The patient who had a recurrence with uT1N0 cancer underwent TEM during the initial surgical intervention. The sole patient who underwent TEM for uT2N0 cancer also had a recurrence.

###### 

Follow-up and recurrence for T1N0 and T2N0 cancers
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DISCUSSION {#sec1-4}
==========

EUS has been used extensively for staging rectal cancer with specificity and sensitivity of RUS dependent on the stage at the time of diagnosis. Our results corroborate the utility of RUS in early rectal cancer with strong staging agreement of T1N0 lesions. Only one T1N0 lesion was staged inaccurately by RUS with surgical pathology demonstrating a T2N0 lesion. T2N0 lesions, however, demonstrated poor staging agreement between RUS and surgical pathology with all cases of disagreement secondary to over staging by RUS. The specificity of RUS increases as the staging of rectal cancer increases; however, up to 45% of T2N0 rectal cancers can be inaccurately staged.\[[@ref18]\] The main limitations of RUS in T staging is over staging T2 as T3 lesions.\[[@ref19]\] In this study, all instances of disagreement between RUS staging and surgical pathology occurred secondary to over staging surgical T1N0 cancers as T2N0 by RUS. One of the limitations of our study is that we cannot identify how may RUS staged T3N0 cancers were pathologically T2 cancers because it likely would have necessitated preoperative chemoradiation which has been shown to decrease the sensitivity and specificity of RUS staging.\[[@ref20]\] It is thought over staging of T2 lesions through RUS is secondary to peritumoral inflammation that is difficult to distinguish from neoplastic tissue on EUS.\[[@ref19]\] As such, we can only comment on the agreement of RUS staging with surgical specimens and not the accuracy of RUS in early rectal cancer. This study confirms the usefulness of RUS in T1N0 lesions as well as limitations of RUS staging of T2N0 lesions.

There are few randomized controlled trials comparing TAE and TEM although it does appear TEM is superior in terms of visualization and resection of higher lesions with local recurrence varying from 7% to 21% for T1 lesions and 26% to 47% for T2 lesions.\[[@ref15]\] Our study demonstrates the recurrence rate of TEM being lower for T1N0 cancers than T2N0 lesions. As such, LE is considered an appropriate treatment modality for carefully selected T1 rectal cancers without high-risk features.\[[@ref15]\] EUS in early cancer facilitates surgical planning, however, we require trials with large sample sizes and follow-up to fully elucidate recurrence rates as well as to define the role of EUS in neoadjuvant chemoradiation.

Limitations of our study include the inherent limitations of a retrospective analysis as well exclusion of a number of T1N0 and T2N0 cancers secondary to the absence of histological and surgical data. The involvement of lymph nodes was not studied as errors in nodal staging would result in an overall staging error and the sensitivity of RUS in assessing nodal involvement is known to be limited compared to MRI. We chose to analyze the utility of RUS in T1 and T2 lesions only and determine if surgical pathology corroborated our findings. This study demonstrated that none of the T1N0 and T2N0 lesions determined by RUS demonstrated nodal involvement on surgical pathology. In addition, our study was not designed to compare inter-observer variability and given the sample size of T1N0, and T2N0 lesions studied, the variance of staging agreement between endosonographers would not achieve statistical significance. However, staging agreement of our endosonographers of RUS-staged T1N0 and T2N0 cancers ranged between 89%--100% and 0%--66%, respectively. This is in concordance with previous studies which demonstrate reduced agreement in staging T2 lesions via RUS.\[[@ref19]\]

CONCLUSIONS {#sec1-5}
===========

RUS has shown evidence of high staging agreement with surgical pathology for uT1N0 lesions and allows for TEM to be pursued without evidence of increased rates of recurrence. Unfortunately, uT2N0 lesions staged via RUS may lead to TME although surgical pathology demonstrates a pT1N0 lesion. As such, other imaging modalities in combination with RUS may be required for higher T stages to increase sensitivity and specificity and guide appropriate surgical intervention and neoadjuvant chemoradiation.
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